IN 1883, Mr. Henry Power read a paper before the Odontological Societv " On the Relations between Dental Lesions and Diseases of the Eye."l In that paper, after referring to earlier observations that had been made in connexion with the relation of disease of the teeth and eyes, he went on to discuss the sympathetic nervous relations between the teeth and eyes, using as his text the analogy of sympathetic inflammation of an eye following injury to its fellow. It was then thought that sympathetic pphthalmitis was purely a reflex nervous phenomenon, and on these grounds were discussed paralysis of the various ocular muscles, which was in certain cases stated to be due to irritation of the branches of the fifth cranial nerve. Many diseases of the eye have been attributed to disease of the teeth, such as blindness, squint, paralysis of muscles supplied by the third and seventh cranial nerves, and glaucoma. There was a long discussion after this paper in which many speakers quoted cases in their own experience, and mention was made, besides the above conditions, of phlyctenular ophthalmia, cataract, conjunctivitis, spasm of the orbicularis, hypermetropia, lachrymation, and others. Such conditions as these will not be dealt with in this paper; it is with diseases of the eye due to infection either with organisms or their products, and with those cases especially in which these causes of diseases seem to have originated in connexion with the teeth-namely, with oral sepsis.
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The eye may become infected in two ways, either by a perforating wound-exogenous infection-or by way of the blood-stream-endogenous infection. I Trans. Odonto. Soc. Great Britain (1883-84), 1884, N.S., xvi, pp. 11, 69. F-15
Panophthalmitis as a result of septicemia has been long known, and occurs most frequently in septic conditions following labour. It also occurs after surgical operations, and in the course of specific infectious diseases. Such cases can be proved in a pathological examination by the discovery of the organism that is the cause of the septicaemia, and the same organism in the tissues of the eye that has been diseased.
There are also cases of chronic inflammatory eye diseases in which organisms have been found in the retinal and choroidal capillaries, and cases occur of chronic panophthalrnitis which resolve without total destruction of the globe. Again, a patient may have one eye attacked by acute panophthalmitis, whereas the other may suffer from a milder inflammation which will resolve without suppuration. In such cases organisms have been found in the inflammatory foci in either eye, but in other cases it is reasonable to suppose that the less damaged eye was only injured by the toxins of the organism which caused suppuration in its fellow.
There are many cases of inflammatory eye disease in which no organism can be found on pathological examination, and it would seem that the organisms which caused the inflammation have died out, or that disease was merely due to toxins.
There are several diseases well known and acknowledged to be the cause of chronic inflammatory eye affections, and passing mention may be made of syphilis, gonorrhoea, and diabetes, each of which will cause a condition in many cases to be distinguished by the clinical picture of the eye affected.
If note be taken of a series of cases of iritis, iridocyclitis, choroiditis, and certain cases in which an exudate is present far forward in the vitreous, it will be found that only a certain, and that a comparatively small, number can be attributed to one of these causes. There is a large number, more especially of inflammation of the iris and ciliary body, due to some other cause or causes, and these are the cases which will be dealt with. Below will be found a series of cases of iritis, iridocyclitis with deposits on the back of the cornea, cases doubtless of cyclitis, with opacities far forward in the vitreous, and of choroiditis. These cases are not offered as statistics showing the relative incidence of the causes of these diseases, the number is far too small, but they do show what a large number of cases are unexplained. The cases number in all thirtynine: 5 of iritis. 8 of choroiditis. 21 of iridocyclitis.
1 of panophthalmitis. 4 of vitreous opacity far forward.
Of the five -cases of iritis, syphilis was responsible for three, gonorrhoea for one, and diabetes for one; of the twenty-one cases of iridocyclitis, syphilis was responsible for four, one was a case of sympathetic ophthalmitis, which leaves sixteen cases for which a cause is to be found. It is this class of case that has been variously labelled plastic iritis, rheumatic iritis, and gouty iritis, and they are the cases most difficult to treat. This marks them out in contrast with iritis and iridocyclitis due to syphilis, and the majority of those cases due to gonorrhoea, which respond to treatment well and rapidly. A search was made for a focus of septic absorption. In one case the focus found was in the tonsils, the patient improving rapidly, so soon as these received attention, in spite of more than twelve months' treatment previously which had caused no improvement. In two cases no cause could be discovered, but in both cases the patients were women, and no actual examination was made of the uterus. In thirteen cases sepsis in connexion with the teeth was present, and although not every case improved as rapidly as one could wish after the teeth were removed, yet in many cases the improvement was so marked as to leave little doubt as to the connexion between the oral sepsis and the iridocyclitis. Here will be mentioned two rather striking cases, especially as one, the first, would certainly seem at first sight to support the opinion that many of the cases are due to rheumatism :
A gentleman, aged 31, was seen in consultation with Dr. Radcliffe, of Oldham, on April 21, 1910, and gave me the following history: Sixteen months previously he was incapacitated from work owing to an effusion into each kneejoint. There had been no venereal infection at any time, and his doctor, finding he had a septic condition of his teeth, sent him to a dental surgeon, who removed all his teeth, and after a lapse of some months fitted him with an artificial set. This was done eight months previously to his consulting me. His knees improved a great deal, but yet a considerable amount of fluid remained. About this time also he consulted Mr. Robert Jones, of Liverpool, who diagnosed arthritis due to septic absorption. The cause of his consulting me was that his right eye had been red and painful for a week. Upon examination there was intense conjunctival and ciliary injection. There were no deposits on the back of the cornea. The aqueous was hazy. The iris was dull and hyperawmic. The pupil was partially dilated with atropine. No view of the deeper parts could be obtained with the ophthalmoscope owing to the haziness of the aqueous humour. The tension was normal and the vision T1.
The left vision was w. I inquired very carefully as to any venereal infection, especially as the effusion into his knee-joints was still present and the simultaneous presence of synovitis, especially of a knee-joint, and iritis is strongly suggestive of gonorrhoea as a cause. I also asked about his teeth, and he told me all had been removed eight months previously. I did not ask him to remove his plates to see if any stumps had been left as he had been under the care of a first-rate dental surgeon. He was treated in the routine way with atropine and hot bathings. Three days later (April 23) I saw him again. The eye was not so well. The pupil was fairly dilated but the cornea was becoming hazy. There were no deposits on the back of the cornea. The tension was normal, but the eye was very tender and he had been in great pain ever since I had seen him before. He was given a mixture containing 15 gr. of salicylate of soda to each dose to take three times a day. On April 29, six days later, I again saw him. The cornea by now was very hazy and there was a fair amount of infiltration, much as one sees in the early stages of interstitial keratitis in congenital syphilitics. The corneal epithelium was irregular and roughened. The pupil was wide, the tension normal, and the pain less. My notes for May 4 and May 10 are to the effect that the eye remains "in statu quo." On May 12 he came to my rooms considerably brighter and toldEme he had just been to his dental surgeon to complain of a little tenderness in the upper jaw on the right side and of a bad taste in his mouth, which he had noticed both before and after the clearance of his mouth ten months previously.
He was examined and a septic root of a right upper premolar was found and removed. The patient declared to me that he was already better, although the extraction had been performed but four hours previously. My note for May 25
and June 1 states that the eye is much better and that the cornea has sufficiently cleared to see a large crop of deposits on the back of it. On June 14 he was very much improved and there was practically no injection at all. On July 1 I saw him again, and advised him still to continue with his atropine. On August 4 the vision in the affected eye was --It shou]d be stated that his knees improved as his eye improved, confirming the diagnosis that the effusion was due to septic absorption, as had been suspected from the early days of his illness. I saw him again on September 19 and October 3, when he was perfectly well. I examined him again on January 16, 1911, and he still continued quite well, and his knees are also quite well.
I have quoted this case at some length, as it seemed one of considerable interest and affording a somewhat striking connexion between disease and causative agent.
The other case in this connexion is one of a gentleman, aged 29, whom I saw on August 2, 1909, in consultation with Dr. Menzies, of Rochdale. He had had iridocyclitis in the right eye for two years, and in the left for eighteen months. When I saw him his condition was advanced and his eyes were very seriously damaged. The case had been considered one of tuberculous nature. Both eyes were much injected, the pupils extensively bound down, and there were copious deposits on the back of the cornea. In the right eye there was a small yellowish mass below at the angle of the anterior chamber. He had previously been treated with mercurials, iodide of potassium, salicylate of soda, and also with cacodylate of guaiacol, besides local treatment with atropine. He had benefited but little by these remedies. His teeth were in a very bad state and he was advised to see his dental surgeon. He was next seen on August 20-that is, eighteen days later. He had had !all the septic teeth removed the day after he had been advised, and already reported himself very much improved. The eyes were certainly very much better and the small yellowish mass in the right eye had disappeared. Since then I have not seen him, but Dr. Menzies, of Rochdale, under whose care he is, tells me he is very much improved, and that the eyes are now quiet.
Of those cases in which an exudate is seen in the vitreous far forward the search for a septic focus in the four cases revealed the nose in one instance, in one case a recent attack of gastritis, and in two more sepsis in relation to the teeth. As the two cases in which the mouth was at fault are still under treatment, the result of cleansing the mouth cannot yet be ascertained, but these cases are closely allied to iridocyclitis.
Of the eight cases of choroiditis, six were due to syphilis, and in two no other cause could be found save the septic condition of the teeth. One case will be mentioned as being of a class not often seen, but still distinct clinically. It is a case in which iridocyclitis was present in the left eye, and on a further investigation a mass of exudate was found in the choroid.
The patient was a woman, aged 40, who had oral sepsis. Sh. was immediately sent to the dentist, who removed several lower incisors and also some septic stumps. The iridocyclitis quickly disappeared, but the choroiditis resulted in great loss of vision.
Closely allied to these cases of choroditis is the one case of panophthalmitis in this series, and it is a case in which the evidence is very strong in connecting septic conditions of the teeth with ocular disease.
The patient was a woman, aged 40, who was admitted to the Oldham Infirmary on April 18, 1910. She gave the following history: About ten days previously she had had bad toothache, and four days before admission she had had two teeth extracted after injection of the gum. Twenty-four hours later she became extremely ill and had to go to bed. Twelve hours later-i.e., thirty-six hours after the extraction-the right eye became red and painful. The eye increased in pain and redness. She was seen on the night of April 19. Her temperature was 103.20 F. She was very ill, and was apparently suffering from septicaemia. The right eye was in a condition of panophthalmitis. So far as could be judged, she had had an extraction in the region of the two left lower premolars. The gum was considerably lacerated and swollen, and was in a very foul condition in that neighbourhood, and the odour of the breath was very objectionable. The condition was explained to the husband, and the right eye was removed early the following morning. At the operation 2 dr. of blood were withdrawn from the right median basilic vein for pathological examination. The patient died the next day at 10 p.m., her temperature before death reaching 1070 F. There was no post-mortem examination. The blood was sent to the Pathological Department of the University of Manchester, and the eye to the laboratory of Moorfields Eye Hospital for examination.
The report from Manchester showed that the Streptococcuts pyoyenes had been cultivated from the specimen of blood, and Mr. Coats, of Moorfields, reported that the eye showed a typical condition of panophthalmitis, and that, by suitable staining processes streptococci could be seen in the vitreous.
If I may sum up what I have attempted to show, it is this: That from an ophthalmic surgeon's point of view, we have in the mouth a source of infection which in all probability is at the root of much mischief that occurs in the eye, and although the number of cases enumerated is small, it is not on these cases alone that conviction rests, but upon a very great number of cases that have come under notice at different times and which have all been treated on the supposition that the mouth was at fault, in many cases with marked success, and the persistent teaching at Middlesex and Moorfields.
DISCUSSION.
Mr. W. W. JAMES said it was an exceedingly difficult thing definitely to associate a condition of oral sepsis with any disease whatever unless the organism was discovered to be present in the mouth and also in the lesion that occurred. In the last case mentioned by the author, for instance, the organism was found in the blood and also in the eye, in fact it was a case of general septicaemia in which the eye was involved, but the organism was not actually cultivated from the mouth. He would like to know how far the author thought he was really justified in drawing a conclusion that cases of eye infection were definitely associated with septic mouth conditions. It was an exceedingly difficult question to answer.
Mr. F. J. BENNETT congratulated the author upon bringing new matter before the Section. People, though at first incredulous, were beginning to regard pyorrhcea alveolaris as a formidable disease, and to recognize its possible extension to other parts. He did not quite gather from the author whether he included only cases in which there was septic absorption from the teeth and secondary infection of the eye, or if he also included cases of direct infection through the hand rubbing the eye or in any other way. He alluded to that point, because years ago the subject was dealt with by Sir Jonathan Hutchinson, and was reported in the Transactions of the old Odontological Society.' Sir Jonathan pointed out that accompanying pyorrhcea alveolaris, or as it was then known, Riggs's disease, there were occasionally affections of the eyelashes and eyebrows, and even of the hair itself. He spoke vaguely of the ' Trans. Odont. Soc. Great Britain, 1889, N.S., xxi, p. 155. pathology, putting forward more as a clinical fact that he had observed, in the course of his long practice, that those two conditions co-existed. He guarded himself, however, against the assumption that it was due to the direct spread of the disease by means of rubbing with the hand, though he was inclined to think it was a disease of the hair-follicles. Again, lately, in the British Medical Journal, Dr. Pagan Lowe, of Bath, in answer to some letters on the subject of gonorrhoeal iritis, considered that many of the cases recorded were to be classed as due to pyorrhcea alveolaris. If direct infection occurred, how was it that dentists as a class escaped? It was a rare thing to hear of any dentist suffering from suppurative conditions of the eye.
Mr. W. B. PATERSON said he was not wholly convinced by the statements made in connecting the teeth with eye disease. In the first case quoted by the author, that of a gentleman with synovitis of the knee-joints and iritis, he had pictured to himself some venereal infection as a cause, and he could not trace from the descriptions given by the author any connexion between the solitary premolar root in process of extrusion and the eye and joint troubles; nor in the absence of bacteriological examination, more than coincidence in the clearing up of the iritis and the disappearance of the synovitis after the removal of the root. If the cause was to be explained by. absorption of mnateries morbi into the blood he had nothing more to say than that it was a possible one; but from the description of that case, as he had understood it, he did not see any direct connexion between the tooth root, the eye, and the knee-joints. With regard to the other case where, as the patient got better in health, the eye cleared up, there also seemed to be no dental connexion. It was possible, of course, that there was a greater connexion between diseases of the dental periosteum and other organs of the body than was supposed, but he was reminded of a discussion that took place in the Society many years ago when his old teacher, the late Mr. Henry Power, traced a great many conditions of the eye to teeth.' In those days nervous influence entered very largely into the question. Some few years afterwards a house surgeon of Mr. Power's, now Sir William Collins,2 read a paper before the Society in which he was most iconoclastic, pulling down a great many idols; in fact, he disputed altogether the connexion between affections of the teeth and the eyes except in cases of blepharospasm and lachrymation, and those where direct spread of inflammation from the mouth upwards through the tissues of the cheek, or through the maxilla, occurred.
As a dental surgeon attached to a large general hospital, he (Mr. Paterson) could say that it was a fact that in the course of the year few eye cases were seen in the dental department for treatment. In Mr. Power's day there were more, but the results of dental treatment were often difficult to verify or to trace. Still he was not prepared to say that in cases of iritis or of any eye disease a patient with a septic mouth would not be benefited in general health by proper dental treatment, and his eyes improved thereby-he thought he would.
Mr. KENNETH GOADBY said Mr. Henderson, who was very interested in the question of the relation of diseases of the eye to diseases of the teeth, had sent him from time to time at the National Dental Hospital a number of cases of diseases of the eye of the type which he thought were associated with diseases of the mouth. He had been collecting notes and had particulars of several cases, one a case of keratitis with early cyclitis, a case of recurrent keratitis, and a case of keratitis profunda. In all those cases there was found to be distinct infection in the mouth from various micro-organisms; in some cases staphylococci and in some streptococci. The cases had been treated at the Eye Hospital in the ordinary way and had not improved, and they were at once put under inoculation treatment and as soon as possible the condition of the mouth was cleared up. Of the eight cases he had had sent to him during the last year--the cases that had failed to respond to previous treatment, which he thought was always a fair criterion as to whether any given treatment was of value-every case was stated at the Moorfields Hospital to be cleared up entirely, and so far there had been no recurrence. There seemed, therefore, to have been some definite connexion between the eye and the infective condition of the dental periosteum.
The PRESIDENT asked whether Mr. Goadby could mention the conditions of the mouth in those cases. Mr. GOADBY said the first case of episcleritis had been under treatment at intervals for. four years at Moorfields. The mouth was filthy. There were two teeth from which pus was exuding. The right side of the lip and the mouth was swollen and cedematous and there was a large ulcer on the right-hand side of the tongue. The patient, a woman, was complaining of rheumatism and swollen legs and a good deal of crepitus of the right knee-joint. The rheumatism cleared up with the treatment in that case. The other case, that of recurrent keratitis, had tingling pains in the hands and up the arms, especially at night. She was a washerwoman, and the pains prevented her doing her ordinary work. She had a very septic mouth, pus exuding from a large number of teeth: there was no loosening of the teeth. There was very foul breath, with a foul tongue and other concomitants of septic infection from the mouth in the way of constipation and occasional diarrhcea. She had no teeth extracted at all, and was merely treated by means of streptococcic vaccine. In the case of episcleritis there was distinct ulceration. There were four teeth discharging pus in the lower jaw--the two lower centrals and the two laterals. The case was inoculated with mixed vaccines of Micrococcus catarrhalis and pneumococcus. Another case of recurrent episcleritis: The patient was a woman, aged 46, and she had had the right eye and then the left eye affected. Six years previously she had had several teeth removed, and at the present time had only one remaining in the upper jaw; that tooth was very septic. There was also evidence of infection of the alveolus. He was able to pass a needle into the alveolus, and notwithstanding that the teeth had been removed some time ago there was evidence of rarefaction and old infection into the alveolus-a condition that was no doubt keeping up the general infection.
It was absorption from the tissue rather than direct active pus formation. It was rather an interesting case, because there were no organisms to which she reacted, but he curetted and cleared out a soft place very thoroughly and isolated a streptobacillus, and the condition cleared up.
Mr. ASHLEY DENSHAM thought there was evidence to convince most people that there was a relation between septic conditions of the mouth and arthritis of various joints, especially the knee-joint. There was also a definite connexion between inflammations of the synovial membrane and inflammations of the eye. Therefore it seemed reasonable that the cases the author had brought forward should be considered from the point of view of oral sepsis. The relation to eye affections was so new to dentists that a bacteriological study would no doubt shortly be undertaken, and definite evidence would be brought forward which would convince them of the part played by oral sepsis in some inflammatory conditions of the eye. With regard to septic conditions of the mouth causing arthritis, he had a relative who suffered from acute arthritis which was regarded as rheumatic. There were excruciating pains, with effusion in the knees and shoulders, and she was eventually sent to Bath, where she had a bad attack in both knees. It was recognized by the physician that the mouth was not quite healthy. A plate had been made covering a large number of septic stumps. In the middle of an acute attack of arthritis those septic stumps were removed by a dentist; that same evening the temperature dropped, the pain disappeared, and next morning the swelling of the knees began to subside; she had never since had the slightest sign of any arthritis. He thought there must be a large number of members present able to instance cases where arthritis had disappeared after treatment of the mouth.
Mr. G. THOMSON said he thought there should be some injury or other cause to account for an eye becoming infected. It seemed to him that when there had been "oral sepsis " and pus showed itself in other parts of the body there had been an injury, such as a blow on the part affected-e.g., on the arm when pus was found between the periosteum and the bone. There seemed tq be nothing of that kind in the cases related that evening.
Mr. JAMES said he absolutely agreed with what the author had said and also with what Mr. Densham had said. He thought dental experience was considerable with regard to the association of arthritis with oral sepsis. He had asked the author a question which he feared had been interpreted as expressing an opposite view.
Mr. RAYNER BATTEN supported the author with regard to the relation of eye diseases to oral sepsis. In most cases of serous iritis it was necessary to seek some constitutional cause. More often than not it could not be traced either to syphilis or to tubercle, and the constitutional cause was very often not found. But in a large number of cases there was a septic condition of the mouth and these became distinctly better after the removal of the septic cause. He thought the connexion was due to absorption and not to direct infection. In some cases, where there were bad corneal ulcers, it was possible there might be some direct infection by the fingers or otherwise, but in the cases F-15a of serous iritis and choroiditis such cases must be constitutional in origin and the septic condition in the mouth was very likely to give rise to it. Mr. J. F. COLYER emphasized Mr. Paterson's view. He would like to know in what way the author associated the sepsis with the eye condition, how he thought the infection was brought about, whether direct or via the intestinal canal; also how far the cases were associated with caries pure and simple, and how many were associated with periodontal disease. His own feeling was that as far as these conditions were concerned there was very little absorption through the tissues of the mouth.
Mr. GOULDEN, in reply, said that with regard to Mr. James's point as to the connexion of the case of panophthalmitis with the extraction, there was no other cause that could be discovered, and the clinical history of the case, a wound in the mouth followed in a few hours by septic condition, seemed to him to be sufficient evidence that the septicaemia was probably due to something injected into the gum, perhaps with a dirty needle. Certainly the organism found in the blood was the organism that caused the panophthalmitis. He did not take a culture from the mouth as he thought it was hopeless to do so. He understood that bacteriology as applied to the mouth was unsatisfactory, there being so many organisms that it was difficult to decide which organism was the cause. Knowing what he did now, if he had a similar case' he would certainly take a culture from the mouth. He was not very sanguine of finding anything in the blood, but in very few cases of panophthalmitis had the blood been examined and therefore he took a culture. With regard to direct infection of the eyes by the fingers, &c., he had seen cases, two quite recently, that he believed were due to direct infection from the mouth, but he had only lately paid attention to such cases and it would be a little premature to give his opinion on the subject. He had had two cases of corneal ulcer where both patients had very objectionable conditions of their mouths and both had abscesses connected with bad teeth. With regard to the roots of eyelashes becoming infected, he was afraid he could not say whether it was due to direct infection or not; it was nearly always a staphylococcic infection, but whether it arose from oral sepsis he could not say. He was pleased to hear Mr. Paterson's remarks. Mr. Paterson evidently thought that the case of synovitis and eye infection was a case of venereal infection, but the man had never had any antisyphilitic remedies at all. It was considered that the condition of the knees was due to oral sepsis and the patient was always treated on that line. The septic condition of the knees was diagnosed also by Mr. Jones, of Liverpool. He was sorry Mr. Henderson was not present, because when he first started work at Moorfields it was Mr. Henderson who first pointed out to him the likely connexion between diseases of the teeth and diseases of the eye.. With regard to the question as to how the infection was caused, in the particular cases he had mentioned he thought the connexion would be by the blood-stream. There was no external injury. The cases which he noted as causing eye disease were not, as far as he could judge, cases of ordinary dental caries, but cases in which there was pus formation around and stumps of teeth the crowns of which had disappeared.
